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Title: 

METHOD FOR OBSERVING ELECTROMAGNETIC FIELD RELATED TO 
PREMONITORY SYMPTOMS OF AN EARTHQUAKE AND DEVICE THEREFOR 

Abstract: 

PROBLEM TO BE SOLVED: To transmits low frequency earthquake electromagnetic field 
signals, local characteristic value signals and improved local characteristic value signals 
of a plurality of observing stations to a base station, determine delay time, half-value 
width and main characteristic value signal of an electromagnetic field signal from the 

correlation function of each station, and estimate the generating time, place and 
magnitude of an earthquake from them with high precision. SOLUTION: In a plurality of 
observing stations, the electromagnetic field signal accompanying a minute breakage of 

earth crust is observed by a sensor 1 and made into an earthquake electromagnetic 
signal free from noise by a local discriminating part 3, and local characteristic value and 
improved local characteristic value are formed by a local characteristic value calculating 
part 4. A transmitting part 5 transmits them to the receiving part 6 of a base station, a 
correlation processing part 7 finds the delay time and half-value width from the 
correlation function between the data of each observing station, and a tomographic part 
8 finds the spatial distribution and extension of an earthquake electromagnetic field 

signal generating source. A main station discriminating part 9 extracts the 
electromagnetic field signal within an arrival allowable time width from the delay time, 
and a main station characteristic value calculating part 10 finds the main station 
characteristic value. A three-factor estimating part 11 synthetically estimates the 
earthquake generating time, generating place, and magnitude from them. 
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O sl , O s2 £*fU 08 (C) -3 C> ftSBSffl 

T 12 (T 12 = t 2 -t, )*£<t*%l/Ct 2 &t, ic- 

ntc-cjpf ) fcffisfcjtisu ffl»«si»3 sa^a^ 

il8ft««*fi*<o*£8ifflU za&mmtzt*). *r 
4 y F-*Mzft&t& xmzx^-tS'i XWXhmw. 
*f*. Znmfti (2. 3) (3, 1)*>2oW* 

^«Sftft»ff»#8«i#O r t LTSWj-fS. =5rfc, 
*<offiK, Wm^ZZ&lXWLMZtitMMtiflSimiz 

imizjpteth&wmm 1 , 2, 3*^co3-5«#i 

[0 0 29]ft#O r *A*3*U±«1*tt**iii«3 
7 T«4 , -JWITOfc««ft<3«ilMra«*di» 2 7 1 

t %i%*bh . 

[0030] ^fi^lSiiTSfc^ifi 

a5cow+'Dfiax r , -ewt£^'0Ax r , Rvyim 

(A) C^-tiat, Mitf-^ifeWSWijSl. 2, 
3 WfiBr - * t , ZmmftftlbT- 9 d , , ± A 
d 0 i, d 02 ±Ad 02 , d 0 3±Ad 0 3t3&^-?-^llffi^ 

» A Xi 5r»ffi t , A* 8<ifc^f»<0iMW»*fi^C 
nLXz\<F>kots:W&*'fto . CKOi^tcLTScajUc 
fte*BfXi t, -e<0tf A>o#AXi tS:, 09 (B) 
fcftECttfc:*i-idtc, lo<0P3t tT^-Tt, ic#< 
«A/hon*c7)^*-&&S«0^t LTJS < Z t * 5 tli 
*LT, 09 (C) >Icr»S*cO* 

x t sfefc. »ajLfc«:<DSPR<o«<oiiffli 

st, ^0+K#^&^h«OP3«co^co»MtOJtM 

±^ttfflfi^-c r tL-caj^s. *J3. h 
9(o ts^-j: 3 1:, mm , RfflA 1 3&»fewwa 
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fc. ±fEtf>4d£LT:£tf»tX r . 9 A X r . 

«*t*»4 2 tra 4>*l* . 
[0031] 3 9 ?tt» 

*X t . AX t k. ±»WttfWa«3 7frfctf>*»# 

Bx r . «a*9AX r . fttf5fi*4HBi t fc, 

Xi , ffc^OAXi . SMMMili tffiS 
*B»ft*o^+'frffiMX, . tt*«OAX,, -eo3i 
S4W&Io <0*t££» WT04 3CLTffo. 

lfiit«a»MS-**>3-3*>-?-*\ X t . AX t b. 
Xi , AX; . U t, X, , AX r , I, kfc#U 

x 0 . Rv-eoteA^OAXo tjwa-t*. 

X 0 = (1/3) (w, Xi + w 2 X r +w 3 X t ) . 
AX 0 =(1/3) (w, AXi +w, AX r +w 3 A 
X t ) . 

ZZX\ w, +w 2 +w 3 = IX'hh. it:, MfrttZ 

I 0 = ( 1/2) (w« Ii +w 5 I r ) 
fci"5JWBL. <M>ftMT-?X 0 . AX 0 . -toSME 

3 9^-f-^Xo , ax 0 (4. nrjeufciat, #891 

*&3 3tc:Sl^-fi>. ^o«^tt#T^«oKtii 
<or;i'd'yXA{4, h*:/77-f-gp3 8a>M#£>i"i*: 
%£iiT-?x t , AX t CiWr9«***aivvfea» 

[0032] im^m.mm^.m 1 ?«u a*$*i& 

0^^jBWBWI»^a*ft# ¥%«fttlJWC. £ . 
C a = (1/3) (w e C e +w f C f +w t C r ) 
0^4 9*aitl», 1ZX\ StW4, Witfw, = 
0. 2. w f =0. 3. w r =0. Sk-fl)^ ftiSiSr 

fc. ^mt^lMMCk&k. 010 (A) tM^SiiS 
/57 iffiipti* . £ OifiWflMMt**); WxSWrHI 

ZOC 0 Zmthm\T<, *1&>h. *LX. 010 
(B) iz^tXoiz, mSffiCo SrjBi*«iaiTo fc. 
«itt9fc:tt<5><ifc«flt»4«WB9BIAT (a*tt, sm 

T E =T 0 + AT 



zn&i- h z t xim%£.#fT t s . ttgf&£ 

AT(4» IHfcWfcftS&fftfc^kL. 3&fc*ift«0>T 

*-j-ctJ:K fJ««^C 0 oftmizhX&iiK AT 
(4. «ttOBf^ft4. $fc&i$IMfcBT&l>.rk* i *n 

[0 0 33] -?/-^*-Kft£S54 0T'i4. Hi IK 
^•f4 3K, %±S^ffi«Sa53 9T^Jt«-iftgfHB 

*®9x, , ax 0 oxEnf^-r^iaasrSK, *<n 
-cam-*-*. hp*»» ^n^cotfiRs®*ft#o^ji 

{4. 01 lK^-Ti^K, M»UfcJ:dC»Rtf5^*Sr 

BHA<Dfmi4^k&l>. dOffiftA*, ttaercR 
M= a L o gA+b 

/jv«, fiiAffl. ai/±^#ttffl*aja53 7'c^^aa!i 

v/r:^ A - H^^WM^ 
g®WW^5t=M 2 =f (C r . C e , C f , L) 
tZftXl. V/^a-K0^20ltSfflM 2 
S. V/-f-a-F<0fk»«3ettM, {4, «^<1M! . 

M 0 = (1/2) (w, M, +w 2 M 2 ) 

ffit. w 2 "Okurtw-r*. it:, nmmmm^ 

QtoSEM/nmfi 0 k . -7/-^- a- KM, k coBMWco 
vvtt,. #«!^. tfigco^^-XA^k'tfigcoark^ 
ig«^(4. r-^^SKiOK^-rs^kk^S. 4- 

liiW<0||*»|ftl±*BI4 ae»S«l6«r*'t4 
t>-yXi>^\ ^t, *^rAT14. fiJffl^co^Si 

$ tlX v ^itf-«SMt«rtr i <^)k %h . 
[0034] ULhO 4 3 K LTi6W64««ailt£*4 
1 , ^iS^lt^gP3 9 . v^^-a- Htt£«4 0 

E k. ifegH±4*l>ftSXo . *<^t*«*)AX 0 . St/ 
3ME^*l 0 k. ast^-e^-f-a-HMo k<7)lM^ 
ai«OHS*<0^ai«{4. ±»«ftt««St»4 2C«*S 
ttS. fj^g|54 3TJ4. mLtzEM<r)T-9 
b. fS&T-fZmr-fblXimi. ^wm.^ 
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ft. wji^wafl:. jawwcftfc-aTtt. some 
mmm-*^**?*** 1 , tjw^iiwrni. saw* 

[0035] 

< t i> 2mmzmmitz^mmmzxtkmitzimmm 

tmmmftmo a bnmmmm-m&Bbzn 
jtu mt%.mG-t&imm&%mo s mast. 
zcom^Os nmmis^^wwwwmTm&zti 

k . i^EHJ^fflf-^ ( d . Ad) ^ffljDT^rti*^ 

^^m^^T-^ (d cl , Ad oi ) b*mm 
x r )^ix.im.mm.nm.mn^t^Lm (x 0 , aa* 

iao*at*8Mwi#o s «o¥»^RW*K£^Ta 

(X t , AX t ) ^^46. i^ffiftm^ifefrSH^T 
tt, ^ilifSHKa-^V^^Sa&liMff^^lSIIiAT 

;UXtm>f>$)£Sftftfi^C t fctiWJU »W5rfll# 
ffir-^ (d oi . Ad oi ) fc^.vc*atofciftl««# 

<r>mM.on^%^-9 (x r . ax f . i t ) b. 
*. «4a»wts«"Ctt. 3 mm , f—9 (x r % a 

X r . I r ) k. SEiatfffiT-? (X t . AX t ) k. 

sij**fflr-^ (d. Ad) tca^^rataiLfcf*-^ 

(Xi . AXi . Ii ) fc^a*tt#¥^ttT-* (X 

o . ax 0 . i, ) &M.ibixmimftifi<7)ffiZ£ft 

JWJSnfc+'tvffi«-f-^x 0 , t£* J OAX 0 k, 
#ttttft^C e . RVC f t , ±E8ttfi«I#C r k . 

r k> E«1ttt«c. k. iSfiJ^«»e«c f Kfctt 
(c£ 9^£iiftfl&ffi3££B#T 0 &lfc*6*tf>fc* 



BflMflMHI^c. k, «&EW&ttffli#c f k. ± 

mwmm^c t t«3 ssi<oi# ttiifi^ zmm ft 
zbtftti*. zvtztb, ztit>coimmizm^x?Rtb 
jwisaBfc&iSTs k. **)»£«+*ffiST-* 

(X 0 , AX 0 . I 0 ) k. -t^^-f-a-HM, k 

{crJW<owaiiaRftfcffii?*««*<oi8iiff a ; bit 

tU^S o 

[0036]$ i?,(c. tmcomLsmfc&b . 

ffi$iS»t-?T-?kttJtt-ft.rkT\ J££ 

Lfc 3»*<o«*o««tt*frarf ft - k *«rifik * 
ft. 

[ 0 0 3 7 ] *«WMtR<0lB3lB®Rt:ffiib6« 

^jiiU#ffi* s llfflWk#x^»iift^T\ -mz&<tt 
mzti&ibtftii*. Z<ntz*b, mtvgmizi 

«6R^»o^«iW!g«^0ft i k *«**ft . 

[an ^m^mm^m^mmz^b & m&Rwm 

w%<r>i^zmmfc7F?7'vv?®b. mimovm 
W7'd -y 9 m b t a o 5wes> ft . 

[02] BlK^SfiiRMS^PMBr^nv^B-C 

J>fto 

[03] 01t^§ixft«Jfi^OSP*ffl=SryDv^iaT" 

J>ft. 

[H4] mm&fr^imm&Rmi^mw.Xo m 
^"tMi^ndd. k, ttawatft^b^o**^**^* 

[6]co{f^o^Ad s kOMfSSr^3tW^-t0T'J>ft„ 
[05] 2aB^ V H- ( d, ±Ad a ) «§l*k fiP*> 
ZPOP(7)Slf*:ftF*ltCffi£-rftti^O s OVW* 
(OfflfcT^t) O^Srttai^kfftClk^^Wt 

*-f0TJ>ft. 

[06] (A) UMMjA i tefc v vtftHA j LS 

»*fi*Rt6H. ( B ) (ifflaa^ j *^A*$ixft*ft« 
«K^fi^O s;j c7)«^$:^-rft0-CS>ft . 
[07] 3oc0|HliK2^flffil 1 % 1 2. 1 3(03c 

£q (ttfunsia^^t^) k LT*»^>futisa«a# 
[08 1 (a) i« i Kimat , cta* 

$fLftfI-^O sl ^C^t-ft0. ( B ) fcl««jj&2 frfcfij 
»^t 2 {cTA^)$ixftfl#O s2 k, m#0„, SIX 

ft-^o s2 c7)g®^T 12 k^^-r0, (o mmmm 
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U *rU2W*/4X<xGJ) 

[09 ] ( A ) J4S8Rw«»jSt:ts»t4^e*|6|»* 
t—9 (d 0i ±Ad O i) a^ttlcJ: OttAStitrai 

m-toH4«BfXi . a^otffe-ps AXi t<ois$ 
Sr^-r 0. ( b > t,mw.R'vi-Acr>mit®i*x i t . * 

*££SM6t L-t^tm (c > u@9 ( b> isr 

[010] (A ) fcttUttttfttfV ^^SffiHBWRC 



[011] xttfcTii**1ft8««#<0*4»0Jfc* 0 

2 1 • • -fey-t. 22 • • 23 • ■ IMfeS. 

24 • • S8?£S5, 2 5 • • SffiSSlJ^ 2 6 ■ • m 

wmmmm. 21- ■ mmmnm. 28 
• • mmmmmm. 2 9 • • 3 0 • • 



3 1 



32 ■ • ^?7i- 



3 3 • • Ijffl^ttMlfe^. 34 • • 
3 5 • • £ffltt*«B9tift#»l& 3 7 ■ • ±S 

m.m&®. 38 • • n/97^-i, 39 ■ -a 

40 • • ^/-f-a-HitjaK, 4 1 • • 
H£BWt£gL 4 2 • • ±J9ttttfi8*tf , 4 3- • m 
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[00 5 3 
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